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Methods and apparatus implementing a telephony terminal 
for connecting a telephone to a data network. In one imple 
mentation, a telephony system includes: a phone connection 
for connecting to a telephone; a network connection for con 
necting to a network; and a controller connected to said phone 
connection and to said network connection; wherein said 
controller provides a phone service for processing inflation 
for said phone connection, said controller provides a network 
service for processing information for said network connec 
tion, and said controller provides a network voice service for 
converting information to and from a network Voice format. 
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1. 

TELEPHONY TERMINAL 

This application is a continuation of U.S. Patent applica 
tion Ser. No. 10/675.325, filed Sep. 29, 2003 now U.S. Pat. 
No. 7,136,673 which claims the benefit of U.S. Provisional 
Application No. 60/414,242, filed Sep. 27, 2002, and of U.S. 
Provisional Application No. 60/454,464, filed Mar. 13, 2003, 
the disclosures of which are incorporated herein by reference. 

BACKGROUND 

A typical analog telephone system sends and receives 
voice information to and from the PSTN (public switched 
telephone network) using a POTS (plain old telephone ser 
vice) connection. An alternative approach for sending Voice 
information has been developed using IP networks, some 
times referred to as VoIP (voice over IP). One common way to 
use VoIP is to provide voice information to a computer system 
(e.g., using a microphone) connected to the Internet. In one 
approach, the computer system converts the analog Voice 
information to a digital data and sends the digital data as IP 
packets across the Internet to a recipient. 
Some wireless handsets (e.g., Some cell phones) provide 

both voice and data services through their corresponding 
wireless networks. The wireless handset establishes a wire 
less connection to the wireless network for transferring infor 
mation and data. The wireless network is typically in turn 
connected to the PSTN and to the Internet. In this way, a user 
conducts Voice calls through the wireless network and also 
can access data services such as e-mail or web browsing 
through the same wireless network. 

SUMMARY 

The present invention provides methods and apparatus 
implementing a telephony terminal for connecting a tele 
phone to a data network. In one implementation, a telephony 
system includes: a phone connection for connecting to a 
telephone; a network connection for connecting to a network; 
and a controller connected to said phone connection and to 
said network connection; wherein said controller provides a 
phone service for processing information for said phone con 
nection, said controller provides a network service for pro 
cessing information for said network connection, and said 
controller provides a network voice service for converting 
information to and from a network Voice format. 

In another implementation, a method of sending data to a 
network includes: receiving information through a phone 
connectionata terminal, wherein said information indicates a 
service; preparing intermediate information based on said 
information according to said indicated service; preparing 
network databased on said intermediate information accord 
ing to a network protocol for a network connected to said 
terminal; and sending said network data to said network. 

In another implementation, a method of processing data 
from a network includes: receiving information through a 
network connection at a terminal, wherein said network con 
nection is connected to a network and said information indi 
cates a service; preparing intermediate inflation based on said 
information according to said indicated service; preparing 
phone information based on said intermediate information 
according to a protocol for a telephone connected to said 
terminal; and sending said phone information to said tele 
phone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a representation of one implementation of a 
telephony terminal connected to a telephone and a modem. 
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2 
FIG. 2 shows a block diagram of one implementation of a 

telephony terminal. 
FIG.3 shows a block diagram of one implementation of a 

telephony terminal including a control connection for 
advanced services. 

FIG. 4 is a flow chart of one implementation of sending 
information from a telephone to a modem through a tele 
phony terminal. 

FIG. 5 shows a flow chart of one implementation of send 
ing data from a modem to a telephone through a telephony 
terminal. 

FIG. 6 shows a representation of one implementation of a 
telephony terminal connected to a telephone and a base sta 
tion. 

FIG. 7 shows a block diagram of one implementation of a 
terminal including a radio interface and an antenna. 

FIG. 8 shows a block paragraph of one implementation of 
the terminal including a radio interface and antenna and Sup 
porting advanced services. 

FIG. 9 shows a flow chart of one implementation of send 
ing data from a phone to a data network through a telephony 
terminal and a wireless connection. 

FIG. 10 shows a flow chart of one implementation of send 
ing data from a base station to a telephone through a tele 
phony terminal and a wireless connection. 

FIG. 11 shows a representation of one implementation of a 
telephony terminal connected to a telephone, a computer 
system, and a modem. 

FIG. 12 shows a representation of one implementation of a 
telephony terminal connected to a telephone, a computer 
system, and a base station. 
FIG.13 shows a representation of one implementation of a 

telephony Services terminal connected to a wireless terminal, 
a telephone, a computer system, and a base station. 

DETAILED DESCRIPTION 

The present invention provides methods and apparatus 
implementing a telephony terminal for connecting a tele 
phone to a data network. In one implementation, the terminal 
is connected to a typical analog telephone and is connected to 
a broadband modem. The broadband modem is in turn con 
nected to a data network, such as the Internet. The terminal 
provides an interface between the telephone and the broad 
band modem so that the telephone can send and receive Voice 
information through the data network and can access data 
services through the data network. In another implementa 
tion, the terminal is connected to the data network through a 
wireless connection. 
Two illustrative examples of implementations are 

described below. Additional variations are described after 
these examples. 

In one example of one implementation, a terminal is con 
nected to a telephone, a laptop computer, and a wireless 
network. The telephone is a typical analog DTMF (dial tone 
multiple frequency) phone. The terminal is connected to the 
telephone through a USB port of the terminal, a USB/RJ-11 
converterbox, and an RJ-11 connection of the telephone. The 
USB/RJ-11 converter box supports PC to PC, PC to phone, 
and phone to PC dialing capabilities. The terminal is con 
nected to the laptop computer through a second USB port of 
the terminal and a USB port of the laptop computer. The 
terminal includes a wireless modem, radio interface, and 
antenna for communicating with the wireless network, Such 
as through a CDMA 1xEV-DV air interface. 
When a user places a call through the telephone, the tele 

phone passes Voice information to the terminal through the 
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USB/RJ-11 converter box. The terminal processes the voice 
information to generate a signal carrying the Voice informa 
tion. The signal is compatible with the wireless network and 
the terminal sends the signal to the wireless network through 
the wireless connection. The wireless network passes the 
information to the PSTN. The PSTN routes the voice signal to 
the recipient. In this way, the user places a call through the 
wireless network using a typical analog telephone and an 
RJ-11 connection. The terminal provides the processing to 
complete a full duplex call. 
When the user sends data through the laptop computer, the 

laptop computer passes the data to the terminal through the 
USB connection. The terminal processes the data to generate 
appropriate IP data. The terminal generates a signal compat 
ible with the wireless network and sends the data to the 
wireless network. The wireless network passes the data to the 
Internet. The Internet routes the data to the recipient. In this 
way, the user sends data through the wireless network using a 
laptop and a USB connection. 

In this example, a wireless carrier can provide the terminal 
to consumers. The consumer can connect a typical phone and 
laptop or other computer to the terminal. Through the func 
tionality of the terminal, the consumer can access high-speed 
data connection services and also access voice communica 
tions services through the wireless network. 

In another example of one implementation, a terminal is 
connected to a cordless telephone base unit and a broadband 
modem. The terminal is connected to the cordless telephone 
base unit through an RJ-11 connection of the terminal and an 
RJ-11 connection of the base unit. The terminal is connected 
to the broadband modem through an RJ-45 connection of the 
terminal and an RJ-45 connection of the modem. 
When a user places a call through the telephone, the cord 

less handset passes voice information to the base unit and the 
base unit passes the Voice information to the terminal through 
the RJ-11 connection. The terminal processes the voice infor 
mation using a VoIP application to generate IP data carrying 
the voice information. The terminal sends the data to the 
broadband modem. The modem passes the data to the Inter 
net. The Internet routes the data to a VoIP gateway. The 
gateway converts the data to a Voice signal and passes the 
voice signal to the PSTN. The PSTN routes the voice signal to 
the recipient. In this way, the user places a call through the 
Internet using a typical cordless phone and an RJ-11 connec 
tion. 

FIG. 1 shows a representation of one implementation of a 
telephony terminal 105 connected to a telephone 110 and a 
modem 115. The terminal 105 is connected to the telephone 
110 throughan RJ-11 connection. In another implementation, 
the terminal is connected to the telephone through a different 
type of connection. For example, in one implementation, the 
terminal is connected to the telephone through a USB con 
nection of the terminal, a USB/RJ-11 converter, and an RJ-11 
connection of the telephone. In another implementation, the 
terminal is also connected to the telephone through an addi 
tional control line. 

The telephone 110 is a typical analog telephone. In another 
implementation, the telephone is a typical cordless telephone 
or a digital phone. In another implementation, the telephone 
is a wireless handset with a wireless connection to a base unit 
connected to the terminal. In another implementation, the 
telephone is integrated within the terminal (e.g., the base unit 
of a cordless telephone is integrated within the terminal and 
communicates with a cordless handset). In an alternative 
implementation, instead of or in addition to the telephone, the 
terminal is connected to a computer system. 
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The terminal 105 is connected to the modem 115 through 

an RJ-45 connection. In another implementation, the terminal 
is connected to the modem through a different type of con 
nection, Such as a USB connection. In another implementa 
tion, the terminal provides a wireless connection to either or 
both of the telephone and the modem, Such as through a 
wireless LAN (or Wi-Fi) connection. 
The modem 115 is a typical broadband modem, such as a 

DSL or cable modem. The modem 115 is connected to a data 
network (directly or through appropriate intervening net 
works). Such as the Internet or a private data network (e.g., a 
corporate intranet). In another implementation, the modem is 
an analog modem connected to the PSTN. In another imple 
mentation, the modem is integrated within the terminal and 
the terminal is connected directly to the data network. 

FIG. 2 shows a block diagram of one implementation of a 
telephony terminal 200, such as the terminal 105 shown in 
FIG.1. The terminal 200 includes a controller 205 and con 
nected memory 210. The terminal 200 includes an RJ-11 
connection 215 connected to the controller 205 and an RJ-45 
connection 220 connected to the controller 205. In another 
implementation, either or both of the RJ-11 connection and 
the RJ-45 connection are replaced with different types of 
connections, such as a USB connection, IEEE 802.3 Ethernet, 
EEE 1394, or a personal wireless connection (e.g., Bluetooth) 
among others. The terminal 200 also includes a user interface 
225 connected to the controller 205 (e.g., including a keypad 
and a display). The terminal 200 includes a power source 230 
(the connections between the power source 230 and the other 
components of the terminal 200 are omitted for clarity). 
The controller 205 controls the operation of the terminal 

200 and provides applications Supporting the functionality 
and services of the terminal 200. In FIG. 2, three services 
provided by the controller 205 are represented by rounded 
boxes shown within the controller 205, including: a VoIP 
service 235, a PSIN service 240, and abroadband service 245. 
The VoIP service 235 supports VoIP such as by converting a 
Voice signal to voice data stored in one or more IP packets 
(including appropriate routing information) and converting 
one or more IP packets storing voice data to a Voice signal. 
The PSTN service 240 provides a PSTN driver for processing 
information received from and to be sent to a telephone (e.g., 
the telephone 110 in FIG. 1) connected to the RJ-11 connec 
tion 215. The broadband service 245 provides a broadband 
driver for processing data received from and to be sent to a 
broadband modem (e.g., the modem 115 in FIG. 1) connected 
to the RJ-45 connection 220. 

FIG.3 shows a block diagram of one implementation of a 
telephony terminal 300 including a control connection for 
advanced services. Similar to the terminal 200 shown in FIG. 
2, the terminal 300 includes a controller 305 and connected 
memory 310, an RJ-11 connection 315, an RJ-45 connection 
320, a user interface 325, and a power source 330. The ter 
minal 300 also includes a control connection 335 for sending 
and receiving control signals to a telephone connected to the 
RJ-11 connection 315 and the control connection 335. The 
terminal 300 uses the control signals for providing advanced 
services through the controller 305. 

Similar to the controller 205 shown in FIG. 2, the controller 
305 controls the operation of the terminal 300 and provides 
applications Supporting the functionality and services of the 
terminal 300. In FIG.3, five services provided by the control 
ler 305 are represented by rounded boxes shown within the 
controller 305, including: a VoIP service 340, a browser ser 
vice 345, an e-mail service 350, a PSTN service 355, and a 
broadband Service 360. The basic Services of the VoIP service 
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340, PSTN service 355, and broadband service 360 are simi 
lar to the corresponding services of the controller 205, as 
described above. 
The controller 305 provides advanced services supported 

by the connected telephone. The controller 305 uses control 
signals received and sent through the control connection 335. 
Advanced services Supported by Some phones (e.g., some 
advanced cellular/PCS phones) sometimes employ higher 
layer protocol stacks that are different from standard data 
network protocols, such as the Internet protocols often uti 
lized for broadband services. For example, some data services 
Supported by Some phones operate differently on the phone in 
comparison to a similar data service operating on a standard 
desktop computer system. Accordingly, the controller 305 
provides advanced services to provide run-time translations 
between different but functionally similar protocol stacks or 
to act as gateway nodes for different services. In FIG. 3, the 
advanced services include the browser service 345 and the 
e-mail service 350. The browser service 345 provides a 
browser translator to support an interface between the proto 
col of the browser software of a connected telephone and the 
browser protocol of the data network. The e-mail service 350 
provides an e-mail gateway to Support an interface between 
the e-mail service of the connected telephone and the e-mail 
service of the data network. In other implementations, addi 
tional or different services are supported (where the terminal 
includes appropriate additional hardware to support the addi 
tional services). Such as G3 fax conversions, Voicemail boxes 
and TAD aggregation, cellular/PCS terminal provisioning, 
PIM information management, handset data backup, or pre 
cision differential UPS positioning. 

FIG. 4 is a flow chart 400 of one implementation of sending 
information from a telephone to a modem through a tele 
phony terminal. Initially, a terminal is connected to a tele 
phone (e.g., through an RJ-11 connection) and to a modem 
(e.g., through an RJ45 connection). Such as in the configura 
tion shown in FIG.1. The telephone sends information to the 
terminal, block 405. The information indicates a service to be 
provided by the terminal and the information reflects the 
requested service. For example, for a voice service. Such as 
VoIP, the telephone sends voice information to the terminal 
including header information indicating the requested Voice 
service. For a data service, such as a request to access a 
website through a browser, the telephone sends data to the 
terminal including header information indicating the 
requested data service. In an implementation Supporting 
advanced services, the telephone sends additional control 
information to the terminal through a control connection. In 
another implementation, the terminal is connected to the 
phone through a USB/RJ-11 converter. In this case, the USB/ 
RJ-11 converter converts the information sent from the RJ-11 
connection of the telephone to data according to the USB 
protocol and sends the data to the USB connection of the 
terminal. 

The terminal prepares the information from the telephone 
according to the requested service, block 410. The terminal 
uses an appropriate service to prepare the information (e.g., 
using one of the services shown in FIG. 2 or FIG. 3). For 
example, for VoIP service, the terminal converts the voice 
information to digital data and stores the digital Voice data in 
IP packets with appropriate routing data. The terminal pre 
pares the resulting information for transmission to the 
modem, block 415. In one implementation, the modem is a 
broadband modem and the terminal uses abroadband service 
to prepare the information for the broadband modem. 
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The terminal sends the information to the connected 

modem, block 420. The modem processes the received infor 
mation and sends the information to a connected data net 
work, Such as the Internet. 

In another implementation, a computer system is con 
nected to the terminal instead of or in addition to a telephone. 
The computer system sends data to the modem in a similar 
way to that described above referring to FIG. 4. If the data 
provided by the computer system to the terminal is already in 
an appropriate format for the requested service, the terminal 
does not adjust the received data (skipping block 410). 

FIG. 5 shows a flow chart 500 of one implementation of 
sending data from a modem to a telephone through a tele 
phony terminal. Initially, the terminal is connected to a tele 
phone (e.g., through an RJ-11 connection) and to a modem 
(e.g., through an RJ45 connection). Such as in the configura 
tion shown in FIG. 1. The modem sends information to the 
terminal, block 505. The information indicates a service to be 
provided by the terminal and the information reflects the 
requested service. For example, for a voice service. Such as 
VoIP, the modem sends voice information to the terminal 
including header information indicating the requested Voice 
service (e.g., as IP packets). For a data service. Such as return 
ing data from a website for a browser, the modem sends data 
to the terminal including header information indicating the 
requested data service. 
The terminal prepares the information from the modem 

according to the requested service, block 510. The terminal 
uses an appropriate service to prepare the information (e.g., 
using one of the services shown in FIG. 2 or FIG. 3). For 
example, for VoIP service, the terminal converts voice data in 
packets to voice information for the telephone. The terminal 
prepares the resulting information for transmission to the 
telephone, block 515. In one implementation, the telephone is 
a PSTN-compatible telephone and the terminal uses a PSTN 
service to prepare a signal carrying the information for the 
telephone. 

In an implementation Supporting advanced services, the 
terminal sends additional control information to the tele 
phone through a control connection. In another implementa 
tion, the terminal is connected to the phone through a USB/ 
RJ-11 converter. In this case, the USB RJ-11 converter 
converts the information sent from the USB connection of the 
terminal to a signal according to the protocol of the telephone 
connection and sends the signal to the telephone. 
The terminal sends the information to the connected tele 

phone, block.520. The telephone processes the received infor 
mation according to the requested service. For voice, the 
telephone provides the Voice as audio output to a user of the 
telephone. For data, the telephone presents the data to the user 
through the user interface of the telephone (e.g., through a 
speaker or display). 

In another implementation, a computer system is con 
nected to the terminal instead of or in addition to a telephone. 
The computer system receives data from the modem in a 
similar way to that described above referring to FIG. 5. If the 
data provided by the modem to the terminal is already in an 
appropriate format for the requested service, the terminal 
does not adjust the received data (skipping block 510). 

FIG. 6 shows a representation of one implementation of a 
telephony terminal 605 connected to a telephone 610 and a 
base station 615. The terminal 605 is connected to the tele 
phone 610 through an RJ-11 connection. In another imple 
mentation, the terminal is connected to the telephone through 
a different type of connection. For example, in one imple 
mentation, the terminal is connected to the telephone through 
a USB connection of the terminal, a USB/RJ-11 convert, and 
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an RJ-11 connection of the telephone. In another implemen 
tation, the telephone is connected to the terminal through a 
wireless connection. In another implementation, the terminal 
is also connected to the telephone through an additional con 
trol line. 

The telephone 610 is a typical analog telephone. In another 
implementation, the telephone is a typical cordless telephone. 
In another implementation, the telephone is a wireless hand 
set with a wireless connection to a base unit connected to the 
terminal. In another implementation, the telephone is inte 
grated within the terminal (e.g., the base unit of a cordless 
telephone is integrated within the terminal and communicates 
with a cordless handset). In an alternative implementation, 
instead of or in addition to the telephone, the terminal is 
connected to a computer system. 
The terminal 605 is connected to the base station 615 

through a wireless connection. In one implementation, the 
wireless connection is a wide-area wireless connection Such 
as a cellular or PCS connection. For example, the wireless 
connection can be a CDMA, GSM, or TDMA connection, or 
a wireless LAN (or Wi-Fi) connection, among others. In 
another implementation, the wireless connection is a local 
wireless connection. 

The base station 615 is a typical wireless base station. The 
base station 615 is connected to a wireless network. The 
wireless network provides a data network or is connected to a 
data network, Such as the Internet or a private data network 
(e.g., a corporate intranet). In one implementation, the wire 
less network is also connected to the PSTN. In another imple 
mentation, the terminal is connected directly to the PSTN. 

FIG. 7 shows a block diagram of one implementation of a 
terminal 700 including a radio interface and an antenna. The 
terminal 700 is similar to the terminal 200 shown in FIG. 2, 
and similar components operate in a similar way. Accord 
ingly, the terminal 700 includes a controller 705 and con 
nected memory 710, an RJ-11 connection 715, a user inter 
face 725, and a power source 730. The controller 705 provides 
a VoIP service 735 and a PSTN service 740. In an alternative 
implementation, the controller also provides a broadband 
service and the terminal includes an RJ-45 connection similar 
to the terminal 200. 

The terminal 700 supports a wireless connection to a base 
station (e.g. the base station 615 shown in FIG. 6) through a 
wireless modem service 750 of the controller 705, a radio 
interface 755 connected to the controller 705, and an antenna 
760 connected to the radio interface 755. The wireless 
modem service 750, radio interface 755, and antenna 760, are 
configured to support the air interface of the wireless connec 
tion. The wireless modem service 750 provides support for 
sending and receiving signals through a wireless air interface, 
such as a CDMA interface. In one implementation, the wire 
less modem service is a hardware subsystem of the controller 
or alternatively is a separate Subsystem or component of the 
terminal connected to the controller. In one implementation, 
the radio interface 755 is a typical radio interface supporting 
the air interface of the wireless modem service 750 and 
includes: radio frequency (RF) components, a duplexer, a low 
noise amplifier (LNA), a bandpass filter (BPF), an isolator, 
and a power amplifier. The radio interface 755 operates simi 
larly to typical radio interfaces in wireless handsets or termi 
nals Supporting the air interface of the wireless modem Ser 
vice 750. For sending signals, the wireless modem service 
750 provides modulated signals to the radio interface 755 and 
on to the antenna 760. For receiving signals, the antenna 760 
provides a signal received from the wireless connection to the 
radio interface 755 and on to the wireless modem Service 750. 
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8 
In another implementation, the terminal provides a wire 

less voice service. In this case, the terminal provides Voice 
information from a connected telephone to the wireless net 
work, such as to be passed to the PSTN. This wireless voice 
service is similar to a fixed wireless service provided by a 
wireless local loop terminal. 

FIG.8 shows a block diagram of one implementation of the 
terminal 800 including a radio interface and antenna and 
supporting advanced services. The terminal 800 is similar to 
the terminal 700 shown in FIG. 7 and the terminal 300 shown 
in FIG. 3, and similar components operate in a similar way. 
Accordingly, the terminal 800 includes a controller 805 and 
connected memory 810, an RJ-11 connection 815, a user 
interface 825, a power source 830, and a control connection 
835. The controller 805 provides a VoIP service 840, a 
browser service 845, an e-mail service 850, a PSTN service 
855, and a wireless modem service 870. The terminal 800 also 
includes a radio interface 875 connected to the controller 805 
and an antenna 880 connected to the radio interface 875. In an 
alternative implementation, the controller also provides a 
broadband service and the terminal includes an RJ-45 con 
nection similar to the terminal 300. 
The terminal 800 supports a wireless connection in a simi 

lar way to the terminal 700, as described above. The terminal 
800 supports advanced services in a similar way to the termi 
nal 300, as described above. 

FIG. 9 shows a flow chart 900 of one implementation of 
sending data from a phone to a data network through a tele 
phony terminal and a wireless connection. Initially, a terminal 
is connected to a telephone (e.g., through an RJ-11 connec 
tion) and to a base station through a wireless connection (e.g., 
through a CDMA connection). Such as in the configuration 
shown in FIG. 6. The telephone sends information to the 
terminal, block 905. The information indicates a service to be 
provided by the terminal and the information reflects the 
requested service. For example, for a voice service. Such as 
VoIP, the telephone sends voice information to the terminal 
including header information indicating the requested Voice 
service. For a data service. Such as a request to access a 
website through a browser, the telephone sends data to the 
terminal including header information indicating the 
requested data service. In an implementation Supporting 
advanced services, the telephone sends additional control 
information to the terminal through a control connection. In 
another implementation, the terminal is connected to the 
phone through a USB/RJ-11 converter. In this case, the USB/ 
RJ-11 converter converts the information sent from the RJ-11 
connection of the telephone to data according to the USB 
protocol and sends the data to the USB connection of the 
terminal. 
The terminal prepares the information from the telephone 

according to the requested service, block 910. The terminal 
uses an appropriate service to prepare the information (e.g., 
using one of the services shown in FIG. 7 or FIG. 8). For 
example, for VoIP service, the terminal converts the voice 
information to digital data and stores the digital Voice data in 
IP packets with appropriate routing data. The terminal pre 
pares the resulting information for transmission to the base 
station, block 915. The terminal uses the wireless modem 
service of the controller to prepare the information according 
to the air interface of the wireless modem service. 
The terminal sends the information to the base station 

through the wireless connection, block 920. The base station 
processes the received information and sends the information 
to the wireless network and on to a connected data network, 
Such as the Internet. 
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In another implementation, a computer system is con 
nected to the terminal instead of or in addition to a telephone. 
The computer system sends data to the modem in a similar 
way to that described above referring to FIG. 9. If the data 
provided by the computer system to the terminal is already in 
an appropriate format for the requested service, the terminal 
does not adjust the received data (skipping block 910). 

FIG. 10 shows a flow chart 1000 of one implementation of 
sending data from a base station to a telephone through a 
telephony terminal and a wireless connection. Initially, the 
terminal is connected to a telephone (e.g., through an RJ-11 
connection) and to a base station through a wireless connec 
tion, such as in the configuration shown in FIG. 6. The base 
station sends information to the terminal, block 1005. The 
information indicates a service to be provided by the terminal 
and the information reflects the requested service. For 
example, for a voice service, such as VoIP, the base station 
sends Voice information to the terminal including header 
information indicating the requested Voice (e.g., as IP packets 
in a wireless signal). For a data service, such as returning data 
from a website for a browser, the base station sends data to the 
terminal including header information indicating the 
requested data service. The terminal receives the signal from 
the base station and extracts the information from the signal, 
block 1010. The terminal uses the wireless modem service of 
the controller to process and extract the information accord 
ing to the air interface of the wireless modem service. 
The terminal prepares the information from the base sta 

tion according to the requested service, block 1015. The 
terminal uses an appropriate service to prepare the informa 
tion (e.g., using one of the services shown in FIG. 7 or FIG. 8). 
For example, for VoIP service, the terminal converts voice 
data to voice information for the telephone. The terminal 
prepares the resulting information for transmission to the 
telephone, block 1020. In one implementation, the telephone 
is a PSTN-compatible telephone and the terminal uses a 
PSTN service to prepare a signal carrying the information for 
the telephone. 

The terminal sends the information to the connected tele 
phone, block 1025. The telephone processes the received 
information according to the requested service. For Voice, the 
telephone provides the Voice as audio output to a user of the 
telephone. For data, the telephone presents the data to the user 
through the user interface of the telephone (e.g., a speaker or 
display). 

In an implementation Supporting advanced services, the 
terminal sends additional control information to the tele 
phone through a control connection. In another implementa 
tion, the terminal is connected to the phone through a USB/ 
RJ-11 converter. In this case, the USB/RJ-11 converter 
converts the information sent from the USB connection of the 
terminal to a signal according to the protocol of the telephone 
connection and sends the signal to the telephone. 

In another implementation, a computer system is con 
nected to the terminal instead of or in addition to a telephone. 
The computer system receives data from the base station with 
in a similar way to that described above referring to FIG. 10. 
If the data provided by the modem to the terminal is already 
in an appropriate format for the requested service, the termi 
nal does not adjust the received data (skipping block 1015). 

FIG. 11 shows a representation of one implementation of a 
telephony terminal 1105 connected to a telephone 1110, a 
computer system 1115, and a modem 1120. The terminal 
1105 is connected to the telephone 1110 through a USB 
connection of the terminal 1105, a USB/RJ-11 converter 
1112, and an RJ-11 connection of the telephone 1110. In 
another implementation, the terminal is connected to the tele 
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10 
phone through a different type of connection. For example, in 
one implementation, the terminal is connected to the tele 
phone through an RJ-11 connection. In another implementa 
tion, the terminal is also connected to the telephone through 
an additional control line. 
The telephone 1110 is a typical analog telephone. In 

another implementation, the telephone is a typical cordless 
telephone. In another implementation, the telephone is a 
wireless handset with a wireless connection to a base unit 
connected to the terminal. In another implementation, the 
telephone is integrated within the terminal (e.g., the base unit 
of a cordless telephone is integrated within the terminal and 
communicates with a cordless handset). 
The terminal 1105 is connected to the computer system 

1115 through a USB connection. In another implementation, 
the terminal is connected to the computer system through a 
different type of connection, Such as an RJ-45 connection. 
The computer system 1115 is a typical desktop or laptop 

computer. In another implementation, the computer system is 
a device including a programmable processor and related 
components for providing the functionality of a computer 
system, Such as a PDA or a consumer electronics device. In 
another implementation, the computer system is integrated 
within the terminal. 
The terminal 1105 is connected to the modem 1120 

through an RJ-45 connection. In another implementation, the 
terminal is connected to the modem through a different type 
of connection, Such as a USB connection. In another imple 
mentation, the terminal provides a wireless connection to any 
or all of the telephone, the computer system, and the modem, 
such as through a wireless LAN (or Wi-Fi) connection. 
The modem 1120 is a typical broadband modem, such as a 

DSL or cable modem. The modem 1120 is connected to a data 
network (directly or through appropriate intervening net 
works). Such as the Internet or a private data network (e.g., a 
corporate intranet). In another implementation, the modem is 
an analog modem connected to the PSTN. In another imple 
mentation, the modem is integrated within the terminal and 
the terminal is connected directly to the data network. 
The telephone 1110 and computer system 1115 can send 

and receive signals and data through the terminal 1105 in a 
similar way to the process described above in FIGS. 4 and 5. 

FIG. 12 shows a representation of one implementation of a 
telephony terminal 1205 connected to a telephone 1210, a 
computer system 1215, and a base station 1220. 
The terminal 1205 is connected to the telephone 1210 

through a USB connection of the terminal 1205, a USB/RJ-11 
converter 1212, and an RJ-11 connection of the telephone 
1210. In another implementation, the terminal is connected to 
the telephone through a different type of connection. For 
example, in one implementation, the terminal is connected to 
the telephone through an RJ-11 connection. In another imple 
mentation, the telephone is connected to the terminal through 
a wireless connection. In another implementation, the termi 
nal is also connected to the telephone through an additional 
control line. 
The telephone 1210 is a typical analog telephone. In 

another implementation, the telephone is a typical cordless 
telephone. In another implementation, the telephone is a 
wireless handset with a wireless connection to a base unit 
connected to the terminal. In another implementation, the 
telephone is integrated within the terminal (e.g., the base unit 
of a cordless telephone is integrated within the terminal and 
communicates with a cordless handset). 
The terminal 1205 is connected to the computer system 

1215 through a USB connection. In another implementation, 
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the terminal is connected to the computer system through a 
different type of connection, Such as an RJ-45 connection. 
The computer system 1215 is a typical desktop or laptop 

computer. In another implementation, the computer system is 
a device including a programmable processor and related 
components for providing the functionality of a computer 
system, Such as a PDA or a consumer electronics device. In 
another implementation, the computer system is integrated 
within the terminal. 

The terminal 1205 is connected to the base station 1220 
through a wireless connection. In one implementation, the 
wireless connection is a wide-area wireless connection Such 
as a cellular or PCS connection. For example, the wireless 
connection can be a CDMA, GSM, or TDMA connection, or 
a wireless LAN (or Wi-Fi) connection, among others. In 
another implementation, the wireless connection is a local 
wireless connection. 

The base station 1220 is a typical wireless base station. The 
base station 1220 is connected to a wireless network. The 
wireless network provides a data network or is connected to a 
data network, Such as the Internet or a private data network 
(e.g., a corporate intranet). In one implementation, the wire 
less network is also connected to the PSTN. In another imple 
mentation, the terminal is connected directly to the PSTN. 
The telephone 1210 and computer system 1215 can send 

and receive signals and data through the terminal 1205 and 
wireless connection in a similar way to the process described 
above in FIGS. 9 and 10. 

FIG. 13 shows a representation of one implementation of a 
telephony services terminal 1305 connected to a wireless 
terminal 1307, a telephone 1310, a computer system 1315, 
and a base station 1320. The services terminal 1305 and the 
wireless terminal 1307 together provide the functionality of 
the telephony terminal 1205 in FIG. 12, but as separate 
devices. In one implementation, the services terminal 1305 
includes the components and services of the terminal 200 in 
FIG. 2 or terminal 300 in FIG. 3. 
The services terminal 1305 is connected to the wireless 

terminal 1307 through an RJ-45 connection. In another 
implementation, the services terminal is connected to the 
wireless terminal through a different type of connection, Such 
as a USB or wireless connection. 
The wireless terminal 1307 includes a subset of the com 

ponents and services of the terminal 700 in FIG. 7 or the 
terminal 800 in FIG.8. For example, in one implementation, 
the wireless terminal includes (referring to the components 
and services shown in FIG. 8): a controller 805 and connected 
memory 810, a user interface 825, a power source 830, a 
control connection 835, a wireless modem service 870, a 
radio interface 875, and an antenna 880. Instead of an RJ-11 
connection, the wireless terminal includes an RJ-45 connec 
tion to connect to the services terminal. In another implemen 
tation, the wireless terminal also provides a broadband or 
network service to process data received from and to be sent 
to the services terminal. 

The services terminal 1305 is connected to the telephone 
1310 through an RJ-45 connection of the servicester 
minal 1305, a RJ-45/RJ-11 converter 1312, and an RJ-11 
connection of the telephone 1310. In another implemen 
tation, the services terminal is connected to the tele 
phone through a different type of connection. For 
example, in one implementation, the services terminal is 
connected to the telephone through an RJ-11 connection 
or through a USB connection and an USB/RJ-11 con 
Verter. In another implementation, the telephone is con 
nected to the services terminal through a wireless con 
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12 
nection. In another implementation, the services 
terminal is also connected to the telephone through an 
additional control line. 

The telephone 1310 is a typical analog telephone. In 
another implementation, the telephone is a typical cordless 
telephone. In another implementation, the telephone is a 
wireless handset with a wireless connection to a base unit 
connected to the services terminal. In another implementa 
tion, the telephone is integrated within the services terminal 
(e.g., the base unit of a cordless telephone is integrated within 
the terminal and communicates with a cordless handset). 
The services terminal 1305 is connected to the computer 

system 1315 through an RJ-45 connection. In another imple 
mentation, the services terminal is connected to the computer 
system through a different type of connection, such as a USB 
connection. 
The computer system 1315 is a typical desktop or laptop 

computer. In another implementation, the computer system is 
a device including a programmable processor and related 
components for providing the functionality of a computer 
system, Such as a PDA or a consumer electronics device. In 
another implementation, the computer system is integrated 
within the services terminal. 
The wireless terminal 1307 is connected to the base station 

1320 through a wireless connection. In one implementation, 
the wireless connection is a wide-area wireless connection 
such as a cellular or PCS connection. For example, the wire 
less connection can be a CDMA, GSM, or TDMA connec 
tion, or a wireless LAN (or Wi-Fi) connection, among others. 
In another implementation, the wireless connection is a local 
wireless connection. 
The base station 1320 is atypical wireless base station. The 

base station 1320 is connected to a wireless network. The 
wireless network provides a data network or is connected to a 
data network, Such as the Internet or a private data network 
(e.g., a corporate intranet). In one implementation, the wire 
less network is also connected to the PSTN. In another imple 
mentation, the services terminal or the wireless terminal is 
connected directly to the PSTN. 
The telephone 1310 and computer system 1315 can send 

and receive signals and data through the services terminal 
1305, wireless terminal 1307, and wireless connection in a 
similar way to the process described above in FIGS. 4, 5, 9, 
and 10. For example, when sending information from the 
telephone 1310 to the wireless network, the telephone 1310 
provides the information to the services terminal 1305, the 
services terminal 1305 provides data to the wireless terminal 
1307, and the wireless terminal 1307 provides signals to the 
base station 1320 and on the wireless network. The services 
terminal 1305 processes the information from the telephone 
1310 and outputs the information as data according to the 
process of FIG. 4. The wireless terminal 1307 processes the 
data from the services terminal 1305 and outputs the data as a 
wireless signal according to the latter part of FIG. 9, specifi 
cally blocks 915 and 920. In an alternative implementation, 
the services terminal does not process the information beyond 
the requested service and provides the data to the wireless 
terminal in an intermediate form (e.g., skipping block 415). 

In this way, the services terminal 1305 provides the 
requested service (e.g., VoIP. browser translation, e-mail 
gateway, etc. as described above) and the wireless terminal 
1307 provides a wireless connection for communication with 
the wireless network. Because the services terminal and the 
wireless terminal are separated into two devices, a service 
provider (e.g., a wireless carrier company) can provide the 
services terminal and the wireless terminal separately. For 
customers who want a wireless connection the service pro 
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vider provides both terminals, and for customers who do not 
wanta wireless connection the service providerprovides only 
the services terminal. 

The various implementations of the invention are realized 
in electronic hardware, computer Software, or combinations 
of these technologies. Some implementations include one or 
more computer programs executed by a programmable pro 
cessor or computer. For example, referring to FIG. 1, in one 
implementation, the terminal 105 includes one or more pro 
grammable processors. In general, each computer includes 
one or more processors, one or more data-storage compo 
nents (e.g., volatile or non-volatile memory modules and 
persistent optical and magnetic storage devices, such as hard 
and floppy disk drives, CD-ROM drives, and magnetic tape 
drives), one or more input devices (e.g., mice and keyboards), 
and one or more output devices (e.g., display consoles and 
printers). 
The computer programs include executable code that is 

usually stored in a persistent storage medium and then copied 
into memory at run-time. The processor executes the code by 
retrieving program instructions from memory in a prescribed 
order. When executing the program code, the computer 
receives data from the input and/or storage devices, performs 
operations on the data, and then delivers the resulting data to 
the output and/or storage devices. 

Various illustrative implementations of the present inven 
tion have been described. However, one of ordinary skill in 
the art will see that additional implementations are also pos 
sible and within the scope of the present invention. For 
example, while the above description focuses on implemen 
tations using telephones, different Voice communication 
devices can be used, such as two-way radios In another alter 
native implementation, rather voice service, the terminal pro 
vides data transfer services such as file downloading. 

Accordingly, the present invention is not limited to only 
those implementations described above. 

What is claimed is: 
1. An apparatus, comprising: 
a phone connection configured to connect to an analog 

telephone; 
a network connection configured to connect to a wireless 
wide area network (WWAN) that provides access to a 
plain old telephone service (POTS) telephone network 
and high-speed data access to a data network; and 

a controller connected to the phone connection and the 
network connection, 
wherein the controller is configured to provide a network 

Voice service that converts information to and from a 
network Voice format and exchanges the information 
between the analog telephone and data network. 

2. The apparatus of claim 1, wherein the controller includes 
a Voice over Internet Protocol (VoIP) service configured to 
process voice information from the analog telephone togen 
erate Internet Protocol (IP) data carrying the voice informa 
tion. 

3. The apparatus of claim 1, wherein the phone connection 
is a universal serial bus (USB) connection. 

4. The apparatus of claim 1, wherein the network connec 
tion is a registered jack 45 (RJ-45) connection. 

5. The apparatus of claim 1, wherein the network connec 
tion is a broadband connection. 

6. The apparatus of claim 1, wherein the WWAN is a code 
division multiple access (CDMA) network. 

7. The apparatus of claim 1, further comprising a peripheral 
connection connected to the controller configured to connect 
to a peripheral device. 
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8. The apparatus of claim 7, wherein the peripheral con 

nection is a universal serial bus (USB) connection. 
9. The apparatus of claim 1, wherein the controller is con 

figured to provide Internet Services to a computer system 
connected to the apparatus. 

10. The apparatus of claim 9, wherein the computer system 
is a laptop computer. 

11. The apparatus of claim 9, wherein the computer system 
is a personal digital assistant (PDA). 

12. The apparatus of claim 9, wherein the controller pro 
vides a browser service configured to transfer information for 
browser applications between the computer system and the 
network connection. 

13. The apparatus of claim 12, wherein the browser service 
is further configured to Support a web browser application. 

14. The apparatus of claim 9, wherein the controller is 
further configured to provide a message service that transfers 
message data for message applications between the computer 
system and the network connection. 

15. A method, comprising: 
coupling an analog telephone to a wireless local loop 
(WLL) telephony terminal using a phone connection on 
the WLL telephony terminal; 

receiving information from the analog telephone through 
the phone connection on the WLL telephony terminal; 

preparing intermediate information based on the informa 
tion according to an indicated service specified in the 
information; 

preparing network databased on the intermediate informa 
tion according to a network protocol for a wireless wide 
area network (WWAN) connected to the WLL telephony 
terminal, wherein the WWAN provides access to a con 
ventional plain old telephone service (POTS) telephone 
network and high-speed data access to a data network; 
and 

sending the network data to the WWAN. 
16. The method of claim 15, wherein the coupling the 

analog telephone comprises coupling the analog telephone 
using a registered jack 11 (RJ-11) connection. 

17. The method of claim 15, wherein the coupling the 
analog telephone comprises coupling the analog telephone 
using a universal serial bus (USB) connection. 

18. The method of claim 15, further comprising coupling 
the WLL telephony terminal to the WWAN using an RJ-45 
connection. 

19. The method of claim 15, further comprising connecting 
to the WWAN using a broadband connection. 

20. The method of claim 15, wherein the preparing the 
network data comprises preparing the network data according 
to a code division multiple access (CDMA). 

21. The method of claim 15, wherein the preparing the 
intermediate information comprises preparing the intermedi 
ate information according to a Voice over Internet Protocol 
(VoIP) service. 

22. The method of claim 15, wherein the preparing the 
intermediate information comprises preparing the intermedi 
ate information according to an email service. 

23. the method of claim 15, wherein the preparing the 
intermediate information comprises preparing the intermedi 
ate information according to a browser service. 

24. The method of claim 15, further comprising: 
coupling a computer system, including a user interface, to 

the WLL telephony terminal; and 
obtaining Internet services at the computer system via the 
WLL telephony terminal. 

25. The method of claim 24, wherein the coupling the 
computer system comprises coupling a laptop computer. 
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26. The method of claim 24, wherein the coupling the 
computer system comprises coupling a personal digital assis 
tant (PDA). 

27. A wireless local loop (WLL) telephony terminal, com 
prising: 

means for interfacing to a wireless wide area network 
(WWAN) that provides access to a plain old telephone 
service (POTS) telephone network and high-speed data 
access to a data network; 

means for receiving telephone information from an analog 
telephone; 

means for preparing intermediate information based on the 
telephone information according to an indicated service 
specified in the telephone information: 

means for preparing network databased on the intermedi 
ate information according to a network protocol for the 
WWAN; and 

means for transmitting the network data to the data network 
via the WWAN. 
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28. A computer-readable medium having computer-read 

able instructions stored thereon, the instructions comprising: 
instructions for connecting to a wireless wide area network 
(WWAN) that provides access to a plain old telephone 
service (POTS) telephone network and high-speed data 
access to a data network; 

instructions for preparing intermediate information based 
on telephone information received from an analog tele 
phone according to an indicated service specified in the 
telephone information; 

instructions for preparing network databased on the inter 
mediate information according to a network protocol for 
the WWAN; and 

instructions for transmitting the network data to the 
WWAN. 
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